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Trocknungsanlage fiir feuchtes Getrelde 

Die Erfindung bezieht sich auf eine Trocknungsanlage nach dem 
Oberbegrif f des iVnspruches 1 . Bei Trocknungsanlagen dieser Art 
soil gemSB der Erfindung erreicht warden, daB die Trocknung und 
KQhlung des feuchten Getreides automatisch so durchgefiihrt und 
gesteuert wird, daB in jedem Pall eine Trocknung bis zur Lager- . 
fahigkeit des Getreides erfolgt und auch Einsparungen an aufzu- 
wendender warmeenergie erzielt werden. 

Diese Aufgabe wird duroh die Erfindung bei Trocknungsanlagen 
der eingangs erwHhnten Art dadurch gelSst, ^^lR die Merkiuale 
des kennzeichnenden Teils des Anspruches 1 zur Anwendung koiranen. 

Mit dieser L5sung ist es m5glich, nach Feststellung Oder ungef Shrer 
Peststellung. des Peuchtigkeitsgehalt^s des Getreides die Trock- 
nungszeit des Getreides in der von HeiBluft eines Wlnnetauschers 
durchstrSmten Trocknungszone einzustellen , wShrend die Zeit fiir 
die Abnahine des Getreides aus der- Kiihlzone und des aus der Trock- 
nungszone in die Kiihlzone nachsinkenden, trockenen Getreides 
konstant gehalten wird. Ist die Peststellung des Feuchtigkeits- 
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gehalts ungenau getroffen und hat das Getreide z.B. mehr Feuchtig- 
keit als angenoitraien wurde, oder besitzen Partien des Getreides 
unterschiedliche Peuchtigkeit, so sorgt ein oder sorgen mehr ere 
Kontaktthemiometer oder Therraostaten dafUr, daS die verweilzeit 
des Getreides in der Trocknungszone automatisch verlangert wird, 
d.h, der Abnahmeforderer bleibt durch diese Sicherung abgeschal- 
tet bis das Getreide die erforderliche Trockentemperatur erreicht 
hat, die elne GrSBe fttr die Feststellung des Trocknungsgrades 
ist. 

Durch die Trocknungsanlage nach der Erfindung ist die gr5fltm8g- 
liche Sicherheit daffir erreicht, da6 das Getreide nach dem Ab- 
fOrdern aus der Kiihlzone unbedingt die erforderliche LagerfShig- 
keit besitzt, die bei 15 % Feuchtigkeitsgehalt erreicht ist. Da- 
mit ist es auch mSglich, den Wfirmeaufwand der Trocknungsanlage 
optimal auszunutzen. 

Der Energieaufwand fiir den Warmetauscher kann entscheidend wei- 
ter dadurch verringert werden, da6 die Abluft aus der Trocknungs- 
zone Oder Vortrocknungszone teilweise an die eine Seite und die 
Abluft aus dein Kiihler an die andere Seite eines doppelf lutigen 
GeblSses des warmetauschers angeschlossen ist. Dabei erreicht man 
durch die Verwendung des doppelflutigen GeblMses eine wesent- 
liche Kostenherabsetzung und durch . die teilweise Riickfiihrung der 
aus der Trocknungs- oder Vortrocknungszone kommenden Warmluft 
zum Gebl&se und von dort in den vr&rmeaustauscher wird erheblich. 
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an Energieaufwand ftir den wSnnetauscher bis zu 5o % eingespart. 
Es ist aber auch mdglich, mit einera einflutigen Geblase ' die 
warrae der Abluf t aus der Trocknungszone oder Vortrocknungszone 
auszunutzen, wobei man dann so vorgeht," dafl die Abluft aus der 
Trocknungszone oder Vortrocknungszone teilweise der zwischen der 
Ktlhlzone und einem einflutigen GeblSse des WSnnetauschers ver- 
laufenden Luftleitung zugeffihrt wird. 



Die Erfindung wird nachstehend anhand der Zeichnung erlSutert, 
in der Ausftihrungsbeispiele dargestellt sind; Es zeigen: 



Fig, 1 einen schematischen senkrechten Schnitt 
durch eine Trocknungsanlage mit Aufsicht 
auf einen zugehorigen Warmetauscher, 

Fig. 2 einen senkrechten schematischen schnitt 
durch eine gegeniiber der Fig. 1 abge- 
Snderte Trocknungsanlage ohne Darstellung 
des WarmetauscherS/ 

Fig. 3 einen schematischen senkrechten Schnitt 
durch eine Trocknungsanlage ohne Vor- 
trocknungszone, 

Fig. 4 ein Stroraungsschema fiir die Fiihrung der 

Trocknungsluf t und Kiihlluft mit schematisch 
angedeuteter Trocknungs- und Kilhlvorrichtung . 



Nach dem Beispiel Pig. 1 sinkt das zu trocknende feuchte Schwer- 
getreide aus einem groBeren Vorratsbehalter 1 als Schicht zwischen 
zwei durchlSssigen parallelen Wandungen durch eine Vortrocknungs- 
zone 2 Bodann durch eine schichtformige Trocknungszone 3 und 
schlieBlich durch eine Kiihlzone 4. Unterhalb des Ktlhlzonenaus- 
- 4 - 
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laufes 5 befindet sich ein horizontales F6rderband 6 od.dgl./ 
welches in bestimmter Weise gesteuert wird, wie noch zu 'be- 
schreiben ist, und auf dem sich ein schtittkegel des Getreides 
aus dem Auslauf 5 bildet, der als VerschluS fiir den Auslauf 5 
dient, solange das Forderband 6 stillsteht. 

Die Fiihrung von Kiihl- und Warmluft bzw. HeiBluft erfolgt so, 
daS durch die eine Saugseite eines doppelf lutigeh GeblSses 7 
Kiihlluft iiber den Stutzen 8 als Frischluft angesaugt wird, die 
das Getreide in der Kiihlzone 4 durchstromt und dann etwas ange- 
warrat mittels des Gebiases durch den z.B. mit einem Olbrenner 9 
beheizten warmeaustauscher 1o gedriickt wird, in welchem sich die 
Luft auf Trocknungstemperatur, z.B. auf 14o° erhitzt. Aus dem 
Warmetauscher 1o strSmt die Trocknungsluf t durch die Trocknungs- 
zone 3 und deren warme Abluft sodann durch die Vortrocknungszone 
2, aus der die warme Abluft teilweise iiber eine Leitung der zwelr 
ten Saugseite des doppelf luti gen GeblSses 7 zugeftlhrt wird. Der 
Ubrige Teil der Abluft aus der Vortrocknungszone 2 gelangt fiber 
einen Stutzen 12 ins Preie. Die fiber die Rohr leitung 11 dem Ge- 
biase 7 zugeffihrte Abluftmenge ist zwar teilweise mit Feuchtig- 
keit gesattigt, aber sie ffihrt dazu, daB der Energiebedarf des 
warmeaustauscher s bis zu 5o % gesenkt werden kann. Die Mengen 
der angewarmten Frischluft aus der Kiihlzone 4 und der Warmluft 
aus der Vortrocknungszone 2 zum Geblase 7 sind prozentual zuein- 
ander elnstellbar, und zwar in Abhanglgkeit vom Frischluf tbedarf 
ftir die Kfihlzone und HeiBluf tbedarf ffir die Trocknungszone. 
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in bezug auf die Fiihrung der Kiihlluft und der Trocknungsluf t kann 
man nach dem Schema der Figur 4, in der nur eine Trocknungszone 
3 mit Kiihlzone 4 gezeigt ist, in der gleichep Weise arbeiten, 
wie zu Figur 1 beschrieben ist. Man kann aber auch mit einem 
einflutigen Geblase 7 arbeiten, wobei dann die Leitung .11 zwi- 
schen den Punkten a und b in Wegfall kommt und die warme Abluf t 
aus der Trocknungszone 3 oder auch aus einer Vortrockniingiszone 
2 als einstellbarer Tell fiber die gestrichelt dargestellte Lei- 
tung 11a der Rohrleitung zwischen der Kflhlzone 4 und dem Ansaug 
des dann nur einflutigen Geblases 7 zugeftihrt wird. Auch in die- 
sem Fall wird eine Energieeinsparung erreicht, jedoch erfordert 
dies neben dem teureren einflutigen GeblSse zusMtzlich eine Rege- 
lung der Abluf tmengen aus der Trocknungszone und der Kflhlzone. 

Nach der wesentlichen LSsung der Erfindung soli eine automati- 
sche gesicherte Trocknung und Kfihlung des Getreides bis auf die 
LagerfMhigkeit erreicht weriien. 

Zu diesem Zweck iat bei dem Beispiel Figur 1 eine Zeitsteuerung 
bzw. eine Steuerung des AbnahmefSrderers 6 durch Zeitschaltuhreh 
vorgesehen, die als Blockbild mit 13 bezeichnet ist. Diese Zeit- 
steuerung wird so eingestellt, daB der Antrieb 14 des Forderban- 
des 6 so lange abgeschaltete blelbt, bis das Getreide in der 
Trocknungszone 3 auf die Lagerf Shigkeit getrocknet ist, wobei 
auch die Kfihlung des bereits in der Kflhlzone 4 befindlichen 
trockenen Getreides erfolgt. Diese Abschaltzeit des FSrderbandes 
6 wird nach dem festzustellenden oder etwa f estzustellenden 
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Feuchtigkeltsgehalt des Getreides eingestellt. Nach Ablauf die- 
ser Zeit ist das Getreide in der Trocknungszone 3 trock^n und 
es wird das Forderband eingeschaltet, welches das Getreide aus 
der Kiihlzone 4 abniinmt, wobei das getrocknete Getreide aus der 
Trocknungszone 3 in die KUhlzone nachsinkt. Diese Anschaltzeit 
des Antriebes 14 ist standig konstant und richtet sich nach der 
aus der Ktihlzone 4 abzunehmenden Getreidemenge und der Forder- 
kapazitat. 

Es ist nun fiir den Besitzer der Trocknungsanlage im allgemeinen 
nur mSglich, den Feuchtigkeitsgehalt des Getreides nur annShernd 
zu bestimmen und dadurch- die Trocknungszeit in der Zone 3 bzw. 
die Zeit des Stlllstandes des Bandes 6 zu bestimmen, zumal auch_ 
Teilmengen im VorratsbehSlter unterschiedlich feucht sind. Um 
nun zu erreichen, daB die Trocknungszeit bzw. die Verweilzeit 
des Getreides in der Trocknungszone 3 verlangert wird, wenn das 
Getreide mehr Peuchtigkeit enthait als angencmimen wurde, ist im 
Unterteil der Trocknungszone 3 mindestens ein Kontaktthermometer 
15 Oder Thermostat eingebaut, der die Temperatur des Getreides 
in der Trocknungszone 3 miBt. Diese Temperatur 1st eine Gr56e 
fiir die Peststellung des Trocknungsgrades . Ist nun die Tempera- 
tur nach Ablauf der eingestellten Stillstandszeit des Bandes 6 
zuklein, so wird durch das Kontaktthermometer 15 die Abschaltzeit. 
des Forderbandes entsprechend verlangert, und zwar so lange bis 
die erforderliche Temperatur durch das Kontaktthermometer gemes- 
sen wird, Damit wird in jedem Fall eine elnwandfreie autoraatisch 
gesteuerte Trocknung des Getreides bis zur Lagerfahigkeit er- 
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reicht und zwar unabhSngig davon, ob die Stillstandszeit des Ban- 
des 6 durch die Zeitsteuerung richtig eingestellt war oder nichf. 
Es wird also mittels der Automatik ein gesicherter., kontinuier- 
lich ablaufender TrocknungsprozeB er reicht. 

In AbSnderung der Trocknungsanlage nach Figur 1 kann nach Figur 
3 auch so vorgegangen werden, daB das zu trocknende Getreide 
aus einem grSfleren Vorratsbehaiter 1 in eine zylinderringfOrmige 
Trocknungszone 3a und aus dieser in eine kegelige Kuhlzone 4a, 
die unten verschlossen ist, absinkt. Der Innenraum 16 der 
Trocknungszone 3a, dem die erhitzte Luft in der zu Figur 1 be- 
schriebenen Weise fiber einen Anschlufl 17 zugeffihrt wird, ist 
durch eine Trennwand 18 gegen den Innenraum 19 der Kfihlzone 4a 
getrennt. Die Prischluft tritt durch den Stutzen 8a in den Innen- 
raum 19 und durch die Kuhlzone 4a nach auBen in einen Ringraum 
2o, aus dem sie iiber den Stutzen 21 zum GeblMse 7 des WSrmetau- 
schers 1o geftihrt wird. Die" erhitzte Trocknungsluft strSmt radial 
durch die Trocknungszone 3a in einen auBeren Ringraum 22, aus dem 
sie -iiber einen Stutzen 23 abgenommen und teilweise wieder dem 
Gebiase 7 zugeffihrt wird. In das Unterende der Ktlhlzone 4a ragt 
eine in einem Zylinder 24 vunlaufend antreibbare Fttrderschnecke, 
die am Oberende in einen winklig nach unten und auflen gerichteten 
Auslauf 25 fSrdert. 

Diese P(3rderschnecke 24 wird ebenso, wie zu Figur 1 beschrieben; 
zeitlich gesteuert angeschaltet, sobald das Getreide in der 
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Trocknungszone 3a getrocknet ist und dann wahrend der einzustel- 
lenden Trocknungszeit abgeschaltet. Auch in diesem Fall 'ist die • 
Sicherung durch Kontaktthermometer 15 Oder Thermos taten vorge- 
sehen, wie zu Figur 1 erOrtert ist, 

Der Trocknungsanlage nach Figur 3 kann auch eine Vortrocknungs- 
zone 2a zugeordnet werden, wie in Figur 2 dargestellt ist. Die 
Trocknungszone 3a mit den zugehfirigen Ausbauten ist ebenso aus- 
gebildet wie es zu Figur 3 beschrieben ist. Die Kiihlzone 4a wird 
jedoch von auBen nach innen von Frischluft durchstriimt und dann 
tiber den Stutzen 21 zum GeblSse 7 des Warmetauschers 1o gefiihrt. 
Die aus der Trocknungszone 3a iiber den Ringraum 22 abzunehmende 
etwas abgekiihlte Abluft wird iiber den Stutzen 23 dem Innenraum 
26 einer ZYlinderringfSnnigen Vortrocknungszone 2a zugefilhrt, 
die unten in einen unten geschlossenen kegeligen Teil iibergeht 
und die aus einem VorratsbehSlter 1 mit f euchtem Getreide be- 
schlckt wird. Die Abluft der Vortrocknungszone 2a wird viber den 
Ringraum 27 und den Stutzen 28 abgenojnmen und tellweise wieder 
als Warmluft dem Geblase 7 zugefiihrt, wie zu Figur 1 erlSutert 
ist. Aus dem Unterteil der Vortrocknungszone 2a wird das vorge- 
trocknete Getreide raittels einer aufrechten F6rderschnecke in 
einem Zylinder 26 abgenommen und mittels einer Ffirderung 3o 
oben abgenommen und der Trocknungszone 3a zugefiihrt. 

Auch in diesem Fall ist die Zeitsteuerung 13 nach- Figur 1 fiir 
den Betrieb der F5rderschnecke 24 der Trocknungszone 3a- und die 
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Sicherung durch Kontaktthejrmometer 15 od.dgl. vorgesehen. Sowie 
das Getreide in der Trocknungszone 3a getrocknet ist, wlrd es 
aus der Ktlhlzone 4 a abgenommen und das Getreide aus der Trock- 
nungszone 3a sinkt in die Ktlhlzone 4a nach. Gleichzeitig wird 
durch die Zeitsteuerung 13 aber auch der Antrieb der P5rder- 
schnecken 29 und 3o eingeschaltet, so daB das vorgetrocknete 
Getreide aus der Vortrocknungszone 2a in die Trocknungszone 3a 
geleitet wird. Sobald die Trocknungszone 3a mit vor getrocknet em 
Getreide gefUilt ist, werden die FOrderschnecken 29 und 3o durch 
einen FUl Istandsmesser 31 oberhalb der Trocknungszone 3a abge- 
schaltet. 

Die einzelnen VorgSnge wiederholen sich, so daB ein automatisch 
gesteuerter Getreideaustrag mit auf die Lagerf ahigkeit getrockne- 
tem Getreide mit Sicherheit erreicht wird. 
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Anmelder: 

Engelbrecht & Leramerbrock, 452o Melle, Neuerostrafle 6 
Anspriiche 

1. Trocknungsanlage fiir feuchtes Getreide, welches aus einem 
Vorratsbehaiter absinkend als Schicht bzw. Ringschicht in 
elner Trocknungszone zwlschen lotrechten. luf tdurchlSssigen 
Wandungen Oder in einer solchen Trocknungszone mit vorge- 
schalteter Vor trocknungszone von Warmluft eines die Wannluft 
aus einem Warmetauscher durch die Zonen leitenden Geblases 
bzw. von Warmluft und Abluft aus der Trocknungszone durch- 
str5mt wird, worauf das Getreide In einer sich unten an die 
Trocknungszone anschlieBenden Kiihlzonenschicht mittels durch- 
strOmender Frischluft durchstrSmt wird, aus welcher Kiihlzone 
das Getreide abgenommen wird. dadurch gekennzeichnet , daB ein 
das gekflhlte Getreide abnehmender Ffirderer (6,24) mit Zeit- 
schaltuhren (13) koitibinlert 1st, die den FSrderer entsprechend 
der erforderlichen Abnahmezeit des gekiihlten Getreides aus 
der Ktlhlzone lalt nachslnkendem trockenem Getreide aus der 
Trocknungszone (3) einschaltet und dann entsprechend der nach 
dem Feuchtigkeitsgehalt des zu trocknenden Getreides festzu- 
legenden Trocknungszeit in der' Trocknungszone (3) abschaltet 
und daB Im unteren Bereich der schichtf Smigen Trocknungszone, 
(3) Kontaktthermometer (15).oder Thermostate angeordnet sind, 
durch das Oder die der zeitgesteuerte Forderer ( 6 , 2 4 ) abge- 
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schaltet bleibt, solange die erf order liche Trocknungstempera- 
tur des Getreides in der Trocknungszone (3) nicht erreicht 
ist. 

2. Trocknungsanlage nach Anspruch 1, dadurch gekennzeichnet, 
daB der AbnahmefOrderer (24) aus einer in den unteren Teil 
der Kuhlzonenschicht reichenden nach oben gerichteten Forder- 
schnecke in einem Zylinder besteht, an dessen Oberende ein 
nach unten und auBen geneigter Auslauf (25) angeschlossen ist. 

3. Trocknungsanlage nach Anspruch 1, dadurch gekennzeichnet, 
daB der AbnahmefOrderer aus einem waagerechten PSrderband 
(6) unter einem unteren freien, sich durch einen auf dem 
Pdrderband bildenden Schiittkegel des gekiihlten Getreides 
schlieBenden Auslaufs (5) besteht. 

4. Trocknungsanlage nach einem der Anspruche 1 bis 3, dadurch 
gekennzeichnet, daB die Abluft aus der Trocknungszone (3) 
Oder Vortrocknungszone (2) teilweise an die eine Seite und 
die Abluft aus dem Kiihler (4,4a) an die andere Seite eines 
doppelflutigen GeblSses (7) des Warmetauschers (1o) ange-^ 
schlossen ist. 

5. Trocknungsanlage nach einem der Anspruche 1 bis 3, dadurch 
gekennzeichnet, daB die Abluft aus der Trocknungszone (3) 
teilweise der zwischen der Kiihlzone (4) und einem einflutigen 
GeblSse des warmetauschers (1o) verlaufenden Rohrleitung zuge- 
fiihrt wird. 
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ABSTRACT 



A grain dryer which includes a grain column through which 
grain may flow is disclosed. The grain column has a dis- 
charge opening. The grain dryer further includes a metering 
roll positioned lo contact grain advancing out of the dis- 
charge opening of the grain column and a grain support 
member interposed between the metering roll and the dis- 
charge opening. The grain support member being movable 
between a grain support position and a cleaning position. 
The grain dryer yet further includes a transport bin posi- 
tioned beiow the metering roil. The grain support member 
directs grain flowing out of the discharge opening to the 
metering roil when the grain support member is positioned 
in the grain support position. The grain support memt)er 
directs grain positioned on the grain support member to 
advance under the metering roll and into the transport bin 
when the grain support member is positioned in the cleaning 
position. 

28 Claims, 13 Drawing Slieels 
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Fig. 5B 
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Fig. 6 
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1 

GRAIN METERING SYSTEM FOR A GRAIN 
DRYER WHICH INCLUDES A PIVOTABLE 
GRAIN SUPPORT MEMBER POSITIONED 
BETWEEN A METERING ROLL AND A 
DISCHARGE OPENING OF A GRAIN 
COLUMN 
CROSS REFERENCE 

Cross reference is made lo copending U.S. patent appli- 
cations Ser. No. 09/198,974 (Attorney Docket No. 1571- 
00Q5), entitled "Apparatus and Method for Metering Grain 
in a Grain Dryer which Utilizes a Grain Flow Regulator" by 
Phillip C. Middaugh and L. Michael Watson, and Ser. No. 
09/197,988 (Attorney Docket No. 1571-0007), entitled 
"Grain Metering System for a Grain Dryer having Improved 
Grain Flow Angle Configuration at Grain Column Discharge 
Opening" by L. Michael Watson and Phillip C. Middaugh, 
and Serial No. 09/198,301 (Attorney Docket No. 1571- 
0008), entitled "Grain Metering System for a Grain Dryer 
having Improved Grain Column Discharge Opening and 
Metering Roll Configuration" by L. Michael Watson and 
Phillip C. Middaugh, all of which are assigned to the same 
assignee as the present invention, and all of which are filed 
concurrently herewith. 

BACKGROUND OF THE INVENTION 

The present invention relates generally to a grain dryer, 
and more particularly to an apparatus and method for 
metering grain in a grain dryer. 

In many instances, agricultural grain products must be 
stored for an extended period of time prior to being used. 
However, prior to storage, it is necessary to dry the grain to 
a condition in which it is less subject to molding or other 
deterioration. Accordingly, it has become known to remove 
moisture from grain by passing the grain through a grain 
dryer prior to storage. 

Grain dryers typically have a plenum chamber through 
which heated air is advanced. The grain is passed through 
columns which surround the plenum chamber. Each column 
includes an inner perforated wall that is in fluid communi- 
cation with the plenum chamber and an outer perforated wall 
which is in fluid communication with the ambient environ- 
ment surrounding the grain dryer. As the grain moves 
through the column, heated air from the plenum chamber 
passes through the inner perforated wall, through the flow of 
grain, and out through the outer perforated wall. As the 
healed air moves through the flow of grain, moisture is 
removed from the grain. 

To control the amount of moisture removed from the 
grain, it is necessary to precisely control the flow rate of the 
grain through the grain column. In particular, grain that 
remains in the grain column and is exposed to the heated air 
for an extended period of time may become too dry and even 
catch on fire, whereas grain that passes quickly through the 
grain column may retain an undesirable amount of moistuie. 
To control the flow rate of grain through the grain column, 
a metering roll is utilized at a discharge opening of the grain 
column. In particular, the metering roll is located in a 
relatively narrow grain flow metering passage, and rotation 
of the metering roll within the metering passage causes grain 
to be advanced through the grain column at a desired rate. 
Controlling the speed of rotation of the metering roU con- 
trols the flow rate of grain through the grain dryer which, in 
turn, controls the amount of moisture removed &om the 

A problem with grain dryers that have heretofore been 
designed is that an amount of residual grain cannot be 
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removed from the metering passage of the grain dryer at or 
near the metering roll after a drying operation is completed. 
In particular, in the midst of a grain drying operation, grain 
advances out of the discharge opening of the grain column 

5 and through the metering passage until it reaches the meter- 
ing roll. Thereafter, the metering roll advances dried grain 
from the metering passage to a transport bin. However, some 
of the dried grain may not be able to be advanced by the 
metering roll into the tranisport bin due to the geometry of 

10 the metering passage. As a result, a quantity of residual dried 
grain may be left in the metering passage. If this residual 
grain is not removed from the grain dryer within a reason- 
able amount of time, the residual grain may rot or sprout 
which is undesirable. 

15 What is needed therefore is an apparatus and method for 
cleaning residual grain from a grain dryer which overcomes 
one or more of the abovementioned disadvantages. 

SUMMARY OF THE INVENTION 

^° In accordance with a first embodiment of the present 
invention, there is provided a grain dryer. The grain dryer 
includes a grain column through which grain may flow. The 
grain column has a discharge opening. The grain dryer 
further includes a metering roll positioned to contact grain 
advancing out of the discharge opening of the grain column 
and a grain support member interposed between the meter- 
ing roll and the discharge opening. The grain support mem- 
ber being movable between a grain support position and a 
cleaning position. The grain dryer yet further includes a 
trans])ort bin positioned below the metering roll. The grain 
support member directs grain flowing out of the discharge 
opening to the metering roll when the grain support member 
is positioned in the grain support position. The grain support 
member directs grain positioned on the grain support mem- 
ber 10 advance under the metering roll and into the transport 
bin when the grain support member is positioned in the 
cleaning position. 
In accordance with a second embodiment of the present 

^ invention, there is provided an apparatus for controlling 
grain flow within a grain dryer, llie apparatus includes a 
grain coliunn through which grain may flow. The grain 
column having a discharge opening. The apparatus further 
includes a metering roll positioned to contact grain advanc- 
ing out of the discharge opening of the grain column and a 
grain support member which is movable between a grain 
support position and a cleaning position. When the grain 
support member is positioned in the grain support position, 
the grain support member directs grain flowing out of the 
discharge opening to the metering roll so that rotation of the 
metering roll causes grain to be transported from a first side 
of the metering roll to a second side of the metering roll over 
the metering roll, When the grain support member is posi- 
tioned in the cleaning position, the grain support member 
directs grain positioned on the grain support member to 
advance under the metering roll. 

It is an object of the present invention to provide a new 
and iLseful apparatus for controlling grain flow within a 
column of a grain dryer. 

60 It is another object of the pre.sent invention to provide an 
improved apparatus and method for controlling grain flow 
within a column of a grain dryer. 

It is still another object of the present invention to provide 
an apparatus for controlling grain flow within a column of a 

65 grain dryer which allows a quantity of residual grain to be 
removed from the metering passage of the grain dryer after 
a grain drying operation is completed. 
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It is still another ob ject of the present invention to provide 
an apparatus for controlling grain flow within a column of a 
grain dryer which allows a quantity of residual grain to be 
removed from the metering passage of the grain dryer after 
a grain drying operation is completed which is relatively 
inexpensive. 

It is still another object of the present invention to provide 
an apparatus for controUing grain flow within a column of a 
grain dryer which allows a quantity of residual grain to be 
removed from the metering passage of the grain dryer after ^ 
a grain drying operation is completed which is relatively 
durable. 

The above and other objects, features, and advantages of 
the present invention will become apparent from the fol- 
lowing description and attached drawings. ^ 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a grain dryer which 
incorporates the features of the present invention therein; 2 

FIG. 2 is partial cut away perspective view of the grain 
dryer of FIG. 1, showing the plenum chamber and a number 
of grain columns; 

FIG. 3 is fragmentary perspective view of the inside of the 
grain dryer of FIG. 1, showing a number of inner perforated 2 
walls, a number of regulator members, and a transport auger; 

HO. 4 is a fragmentary cross sectional view of the grain 
dryer of FIG. 1, showing metering rolls and regulator 
members; 

FIG. 5 is a fragmentary cross sectional view of the left ' 
side of the grain dryer of FIG. 2 showing the relative 
geometry of the di,scharge opening, metering roll, and grain 
support member (note that the grain is shown removed from 
the grain dryer for clarity of description); ^ 

FIG. 5A is a fragmentary side elevational view of the 
interior of the grain dryer taken along line 5A-- 5A of FIG. 
5, as viewed in the direction of the arrows (note that the 
metering roll and regulator member is shown removed for 

clarity of description); 32 allows fluid communication between the interior chamber 

FIG. SB is a fragmentary cross sectional view of the left 28 and the grain that is contained within the column 26. In 
side of the grain dryer of FIG. 2, but showing a trash object particular, the perforations in the inner perforated wall 32 are 
located in a metering passage of the grain dryer; large enough to allow air flow through the inner perforated 

FIG. 5C is a view similar to FIG. 5B but showing the trash wall 32, but small enough to prevent grain from passing 
object advancing between the metering roll and the regulator 45 from the column 26 to the plenum chamber 28 of the grain 
member; dryer 10. The outer perforated wall 34 allows fluid commu- 

FIG. 5D is a view similar to FIG. 5C, but showing the nication between the grain contained in the columns 26 and 
trash object advanced to a position beyond the metering roll; "le ambient environment surrounding the grain dryer 10. In 
FIG. 6 is a fragmentary cross sectional view of the « "'""^f' perforations in the outer perforated 

regulator member of FIG. 5D; 50 '»r«« ^n^gli '° through the outer 

cir- TA jo . f,, «„.o,., .• , r .1. I. perforated wall 34, but small enough to prevent from grain 

doS'oflhl'iaiXrSl^^^^^^^^^ frompassingfiomthecolumn26totheex.eriorofthegrain 



FIG. 8B is a view similar to FIG. 8A, but showing the 
grain support member positnned in a cleaning position. 



While the invention is susceptible to various modifica- 
tions and alternative forms, a specific embodiment thereof 
has been shown by way of example in the drawings and will 
herein be described in detail. It should be understood, 
however, that there is no intent to limit the invention to the 
particular form disclosed, but on the contrary, the intention 
is to cover all modifications, equivalents, and alternatives 
falling within the spirit and scope of the invention as defined 
by the appended claims. 

Referring now to FIGS. 1 and 2, there is shown a grain 
dryer 10. The grain dtycr 10 includes a grain inlet 12 
positioned on an upper portion of the grain dryer 10. Grain 
from a grain source 14 is advanced through the grain inlet 12 
to an inlet channel 16 defined in the upper portion of the 
grain dryer 10. An inlet auger 18 is positioned within the 
inlet channel 16 as shown in FIG. 2. An inlet motor 20 is 
operable to rotate the inlet auger 18 in the general direction 
of arrow 22. As the inlet auger 18 is rotated in the general 
direction of arrow 22, the rotating helical blade defined in 
the outer surface of the inlet auger 18 causes the grain in the 
inlet channel to advance in the general direction of arrow 24. 

The grain dryer 10 further includes a forward wall 25, a 
number of columns 26, and an aft wall 27 which cooperate 
to define a plenum chamber 28. An upper portion of each of 
the columns 26 is in fluid communication with Ihc inlet 
channel 26. As the grain is advanced in the inlet channel 16, 
grain flows from the inlet channel 16 to fill each of the 
columns 26 (see FIG. 2). The lower portion of each of the 
columns 26 is in fluid communication with a metering 
assembly 30 which controls the flow of grain out of the 
lower portion of each of the columns 26. 

Each of the columns 26 includes an inner perforated wall 
32 and an outer perforated wall 34. Hie inner perforated wall 



is shown in the closed position; 

FIG. 7B is an enlarged side elevational view of the grain 
dryer components which are encircled in FIG. 7A and 
indicated as FIG. 7B; 

FIG. 7C is a fragmentary perspective view of the dump 
door of FIG. 7 A, but showing the dump door in the open 
position; 

FIG. 7D is an enlarged side elevational view of the grain 
dryer components which are encircled in FIG. 7C and 
indicated as FIG. 7D; 

FIG. 8A is a view similar to FIG. 5, but showing a residual 



dryer 10. In addition, each of the grain columns 26 is 
separated from adjacent gram columns 26 by a divider 29 
5 (see FIG. 3). 

'Ilie grain dryer 10 further includes a heating unit 40 
which is operable to draw ambient airfrom the environment, 
heat the ambient air, and advance the heated air into the 
plenum chamber 28. It should be appreciated that the heated 
3 air in the plenum chamber 28 passes though the inner 
perforated wall 32 in the general direction of arrow 42 
(shown in FIG. 2). The heated air then passes through the 
flow of grain in each of the columns 26 so as to heat and 
'e moisture from the grain. The heated air then ej ' 



at of grain on the grain support member after a grain 65 grain dryer 10 through the outer perforated wall 34 in the 
drying operation (note that the grain support member is generaldirectionof arrow 44 (shown in FIG. 2). It should be 
shown positioned in a grain support position); and appreciated that the amount of moisture removed from the 
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grain is a ihinction of (i) the amounl and temperature of the opening 46. By spacing the metering roll 50 apart from the 

heated air supplied to the plenum chamber 28 by the heating disch.nige opening 46 by the distance shown in FIG. 5, the 

unit 40, and (ii) the amount of time that the grain is exposed weight of the grain located in the column 26 is not directly 

to the flow of the healed air that passes from the plenum supported by the metering roll 50. Thus, the metering roll 50 
chamber 28, through the inner perforated wall 32, through s requires less energy to rotate in comparison to metermg rolls 

the flow of grain, and out to the ambient environment which support a substantial amount of weight generated by 

through the outer perforated wall 34. gram in a gram column. 

n r • . i-i/-. 1 .u ■ t, .u 1 •• f Referring again to FIG. 4, it should be appreciated that a 

Refernng to mO. 3 there is shown the lower portion of ^f^^^ g^, (he left side of the 

he grain dryer 10. The grain c ryer 10 further includes a ^^^^ is substantially identical to the metering 

transport bin 80 located in the lower portion of the grain lo ^^ ^^^^^ J^^j^ 

dryer 10. A transport auger 82 ,.s positioned within the ^^j^,.^^ ,^ .^^ ^^^^^^ 48 I„ 

transport bm 80. A transport motor (not shown) is operable ^^jj^^,, ^^^^^^^^ ^ ^^^^j^^, i„ 

to rotate the transport auger 82 m the genera direction o ^eneraldirectionof airow 58 at thesame rate asthe metering 

arrow 21. As the transport auger 80 is rotated m the general ^ „ ^, ^ ^ ^.^^^^ „j 55 ^^.j, 

direction of arrow 21, he rotating helical blade defined in ^ ^^^^ g„ ^jj 5^ ^ ^^^^ 

he outer surface of the transport auger 82 causes gram m the ^ ^ ^^^^^ ^ ^^^^^ pj^^ j j). 

transport bin 80 to advance in the general direction of arrow ^.^^ ,he metering roll 50' operates in a substantially iden- 

^\ lZ! u e", ' :S -f^^"u" " fT lical manner to the metering roll 50. only the structure and 

outlet 84 (shown in FlGS^l and 2), where the grain exits the ^^^.^^ ^ 5^ ^jj ^^^^^j^^ 

gram dryer 10. A cover 83 is positioned above the transport „ „ • 1 j i. r c ^ 

fuger 82 to isolate the transport auger 82 from the plenum ,The metering roll 50 includes a number o vanes^56. Ea^ 

chamber 28. Note that a sutetantial portion of the civer 83 of the vanes 56 extend longitudinally along the length of the 

is shown removed in FIG. 3 for clarity of description. ?'«"'""f f » ('t- h \ f ^ ' ^hMiJ 

' . , , forms a buclcet 62 which accepts gram flowing over the grain 

Refernng now to FIGS. 4 and 5 there is shown the lower ^ , ^^^^^^ 45 ^ince the metering roll 50 rotates in the 
portion of the interior of the gram dryer 10. The inner " general direction of arrow 58, the buckets move through the 

perforated wall 32 includes an upper column wall 43 which posiUons shown in FIG. 4 as 62A, 62B, 62C, 62D, 62E, and 

is positioned substantially vertically within the gram dryer gjF. As the metering roll 56 is rotated in the general 

10. The lower portion of the upper column wall 43 defines direction of arrow 58, grain from the discharge qiening 46 

an upper discharge surface 45. A gram support member 48 ^^^^'^^ ^^ gj] ,5^^,,^^, 53 and becomes entrapped between 

lies below the discharge surtace 45. The outer perforated ^^^^ ^^^^^^ ^^^^^ is positioned in the position 

surface 34 mcludes a lower column wall 47. The upper gjA. As the bucket 62 continues to rotate in the general 

portion of the grain support member 48 defines a lower direcUon of arrow 58, additional grain from the discharge 

discharge surface 49. The lower discharge surface 49 is the opening 46 advances into and becomes entrapped in the 

surface of the gram support member 48 which lies closest to ^^^^^^^ ^ ^^^^ ^ j^, ^^^^ position shown as 62B. 
the upper discharge surface 45. A discharge opening 46 ' This slow filling of the bucket 62 helps to ensure the each of 

(shown in FIG. 5) is defined by the opening that lies between completely filled as the metering roll 50 is 

the upper discharge surface 45 and the lower discharge ^^^^j^j ^ ^^^^^ direction of arrow 58. Thus, as the 

surface 49. metering roll 50 is rotated in the general direction of arrow 

It should be appreciated that the size of the discharge 58, grain is advanced from a first side of the metering roll 50 

opening 46 is one factor that determines the amount of grain proximate to the discharge opening 46 to a second side of the 

that that advances from the grain column 26. In the preferred metering roll 50 proximate to the transport bin 80. 

embodiment shown, the size Dl of the discharge opening 46 Referring again to FIG. 5, the grain support member 48 

is greater lhan or equal to 5.0 inches. More preferably, the includes a first end 51 which is positioned in contact with the 

size Dl of the discharge opening 46 is equal to about 6.6 ,(,^er column wall 47 and a second end 53 positioned under 

inches. In most metering devices heretofore designed, the ,[,5 metering roll 50. A grain presentation section 48A is 

discharge opening is generally less than 3.0 inches. A inierposed between the lower column wall 47 and the 

smaller discharge opening has the advantage of aUowing metering roll 50 whereas a grain metering section 48B is 

more precise control of the flow of grain to the metering positioned under the metering roll SO. The grain presentation 

apparatus, but has the significant disadvantage of becoming section 48 A includes a substantially planar surface which 

obstructed as trash objects are advanced to the metering ^jio^s grain to flow from the grain discharge opening 46 lo 

apparatus 30. (he metering roll 50. In particular, as the metering roll 50 is 

Referring now to FIG. 5A, the lower discharge surface 49 rotated in the general direction of arrow 58, the grain flows 

and the upper discharge surface 45 define a width W which bom the discharge opening 46 to the metering roll 50 over 
is the width of the discharge opening 46. The width W is 55 the grain support member 48. Note that the lower discharge 

equal to the size Dl. The discharge opening 46 is further surface 49 is defined in the substantially planar surface of the 

defined by a left lateral sidewall 86 and a right lateral presentation section 48A of the grain support member 48. 

sidewall 88. The left lateral sidewall 86 and the right lateral The presentation section 48Aof the grain support member 

sidewall 88 define a length L of the discharge opening 46. 4g is oriented and configured so as to enhance the flow of 
The width W of the discharge opening 46 is substantially ^ grain from the dischaige opening 46 to the metering roll 50. 

uniform along the length of discharge opening 46. In Jn particular, the grain presentation section defines a line LI 

addition, the length L is substantially uniform along the which forms an angle 6 with a horizontal line HI. The angle 

width of the discharge opening. Thus, the discharge opening 9 has a magnitude which is preferably between zero and 

46 has a substantially rectangular shape. thirty degrees. More preferably, the angle 9 has a magnitude 

Referring again to FIG. 5, the metering apparatus 30 65 which is equal to about eighteen degrees. The angle G 

includes a metering roll 50 positioned above the grain accommodates the natural angle of repose of a grain such a 

support member 48 at a distance away from the discharge corn. The angle of repose is a natural flow angle that a 



quantity of grain assumes as it exits a discharge opening of 
a grain column. Orienting the presentation section 48A to 
possess the angle 6 relative to the horizontal line HI 
tacihtates uniform ilow of grain from the discharge opening 
46. 5 

It should be appreciated that a significant advantage of the 
present invention is that the angle 6 accommodates the angle 
of repose of a quantity of grain and allows the grain to flow 
uniformly from column 26. In particular, accommodating 
the angle of repose of the grain causes the grain near the 
inner perforated wall 32 and grain near the outer perforated 
wall 34 to advance at substantially the same rate as the grain 
in the center of the column 26. It should be appreciated that 
grain that moves through the column 26 at the same rate will 
have a substantially similar amount of moisture removed as ^5 
it passes through the grain dryer 10. Thus, accommodating 
the angle of repose of the grain allows the grain in the 
column 26 to be dried in a substantially uniform manner. 

The metering roll 50 defines a vane diameter VD. In 
particular, the vane diameter VD is defined as the distance 
between the tips of two vanes, where the two vanes 56 are 
spaced 180° apart from each other as shown in FIG. 5. In the 
preferred embodiment, the vane diameter is greater than or 
equal to six inches. More preferably, the vane diameter is 
equal to about seven inches. An advantage to such a large 
vane diameter VD, is that trash objects are less likely to 
obstruct the ilow of grain through the metering roll SO. 

Referring now to FIG. 5B, 5C, and 5D, the metering 
apparatus 30 further includes a regulator member 52. The 
regulator member 52 controls the amount of grain advanced 
by each bucket 62 of the metering roll 50, regardles.s of the 
rotational speed of the metering roll 50. The regular member 
52 pivots about a rod 64 secured to the dividers 29 which 
separate adjacent columns 26 from each other. In particular, 
the regulator member 52 pivots between a flow regulating 
position, shown in HO. SB, and a trash escape position 
shown in FIG. 5C. The regulator member 52 can also be 
placed in a storage position, shown by the regulator mem- 
bers 52' in FIG. 3. In the flow regulating position, gravity 
acts to pivot the regulator member 52 in the general direction 
of arrow 58. In the flow regulating position, the regulator 
member 52 is supported by either a vane 56 or the grain 
positioned in a bucket 62 liiown in the position of bucket 
62D of FIG. 4. 

The regulator member 52 and the vanes 56 cooperate to 
control the amount of grain advanced by the rotation of the 
metering roll 50. The slow filling of the buckets 62 caased 
by rotating the metering roll from the position 62A to the 
position 62D ensures that each of the buckets 62 fills 50 
completely with grain as the metering roll 50 is rotated in the 
general direction of arrow 58. The weight of the regulator 
member 52 acting on the grain prevents grain that extends 
beyond the tip of the vanes 56 from advancing from the 
discharge opening 46 to the transport bin 80 as the metering 55 
roll 50 is rotated in the general direction of arrow 58. 

A trash object 68 may become intermixed with the grain 
during either the harvesting or storage of the grain. Such 
trash objects 68 may include corn cobs, plant stalks, leaves 
or other agricultural non-grain objects. As the grain is 60 
advanced toward the metering roll 50, the trash object 68 is 
also advanced from the discharge opening 46 to a first 
position (shown in FIG. 5C). In the first position, the force 
of the vanes 56 acting on the trash object 68 causes the trash 
object 68 to be urged against the regulator member 52. If the 65 
regulator member 52 were fixed, the trash object 68 could 
become wedged between the vanes 56 and the regulator 



member 52, possibly preventing rotation of the metering roll 
50, and stopping the operation of the grain dryer 10. 

However* the pivotal attachment of the regulator member 
52 allows the trash object 68 to pass between the vanes 56 
of the metering roll 50 and the tegular member 52. In 
particular, as the trash object 68 moves from the position 
shown in FIG. 5B to the first position shown in FIG. 5C, the 
trash object 68 causes the regulator member 52 to pivot in 
the general direction of arrow 70 fi-om the flow regulating 
position (shown in FIG. 5B) to the trash escape position 
(shown in FIG. 5C) thereby allowing the trash object 68 to 
pass between the vanes 56 of the metering roll 50 and the 
regulator member 52. From the first position, the trash object 
68 passes to a second position in the transport bin 80 (shown 
in FIG. 5D) and thereafter is advanced by the transport auger 
82 out of the grain outlet 84. 

It should be appreciated that the regulator member 52 is 
advantageously weighted so that the regulator member 52 
remains in the regulating position when grain is present 
between the vanes 56 of the metering roll SO and the 
regulator member 52, and moves to the trash escape position 
when a trash object 68 is placed between the vanes 56 and 
the regulator member 52. To this end, an ancillary weight 74 
(see FIG. 6) is attached to an end of the regulator member 
52 by a fastener 75. The effect of the ancillary weight 74 
helps cause the regulator member 52 to be maintained in the 
regulator position until a trash object 68 of sufficient size is 
able to urge the regulator member 52 from the flow regu- 
lating position to the trash escape position. 

Referring now to FIGS. 7A, 7B, 7C, and 7D, there is 
shown an emergency release mechani.sm 90 positioned on 
the lower column wall 47. The emergency release mecha- 
nism 90 includes an emergency door 92 which is pivotally 
secured to a bracket 91 on the lower column wall 47 by a 
pair of fasteners 94. Tlie emergency door 92 can rotate about 
an axis 96 in the general direction of arrows 99 and 100. The 
emergency door 92 covers an exit opening 93 defined in the 
outer perforated wall 34 (see FIGS. 5A and 7C). A beveled 
portion 98 is defined along an upper edge of the emergency 
release door 92. 

An actuator 102 is also pivotally secured to the bracket 91 
by a pair of fasteners 104 such that the actuator 102 can 
rotate about an axis 106. The ends of the actuator 102 
proximate to the fasteners 104 each include a retaining 
portion 108 and a notched portion 110. When the actuator is 
in a first position (shown in FIGS. 7Aand 7B), the retaining 
portion 108 of the actuator 102 holds the beveled portion 98 
of the emergency door 92 against the lower column wall 47. 
Holding the beveled portion 98 against the lower column 
wall 47 places the emergency door 92 in a closed position 
which prevents grain from exiting the grain column 26 via 
the exit opening 93 (see FIG. SB), 

When the actuator 102 is rotated in the general direction 
of arrow 99, the retaining portion 108 of the actuator 102 is 
rotated out of contact with the beveled section 98 of the 
emergency door 92. The notched portion 110 of the actuator 
102 is moved proximate to the beveled portion 98 of the 
emergency door 92. Tlie notched portion 110 allows the 
beveled portion 108 of the emergency door 102 to move 
away from the lower column wall 47 thereby allowing the 
emergency door 92 to rotate about the axis 96 in the general 
direction of arrow 99 into the open position (shown in FIG. 
7C). When the emergency door 92 is placed in the open 
position, grain from the grain column 26 is allowed to exit 
the grain dryer 10 through the exit opening 93 (shown in 
phantom in FIG. SB). 
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It should be appreciated that the emergency door 92 can heating unit 40 introduces into the plenum chamber 28. On 

be used to rapidly empty grain from the grain columns 26 in the other hand, if the grain column temperature signal 

case of an emergency in the grain dryer 10. Typically, such indicates that the temperature of the grain in the columns 26 

emergencies arise when the grain or other material, such as is too low, then the control unit 130 can either (i) decrease 
a trash object, catches on fire within the grain dryer. 5 the rate at which the metering roll 50 rotates by decreasing 

Referring now to FIGS. 8A and 8B, there is shown the 'he speed of the metering motor 60 thereby increasing the 

interior of the grain dryer 10 after a grain drying operation. amount of time that the gram is exposed to the heated air 

It should be noted that an amount of residual grain 112 from the plenum chamber 28, or (ii) inorease the amount of 

remains on the grain support member 48. Because of the heated air that the heating unit 40 introduces into the plenum 
shallow angle of the grain support member 48 from the 10 chamber 28, 

horizontal, the residual grain 112 cannot be advanced by the Operational Summary ., ..^ 

metering roll 50. If the residual grain were to remain on the During a grain drying operation, gram with a high mois- 

grain support member 48 for an extended period of time (e.g. ture content is advanced to the inlet 12 of the gram dryer 10 

over a winter season), the residual grain 112 could either rot (see e.g. FIG, 2). The grain advances from the mlet 12 to the 
or sprout, both of which are undesirable. is inlet channel 16, From the inlet channel 16, grain is distrib- 

„ , .... r .1 . uted amone a number columns 26. 

To remove the residual grain 112 from the grain support ^ ^^.^ ^^^^^^^ ^.^ ^ 

member 48 the g-am support ™^'J*^' f^^f P'j'f ^ chamber 28 From the plenum chamber 28, the heated air 

secured to the dividers 29 by a rod 116. In particular, the J ^^j,^^^,^^ 32 ^^^^ i 

grain support meniber ^8 Pivots ^om a grain s^^^^^^ direction of arrow 42 of FIG, 2. through the flow of grain in 

(^hown m FIG. 8A) to a cleanmg PO«tion (^own ^^^^^^ ^ ^^^^^ 

in FIG. 8B) in the general direction of arrow 118, When the ^^^^ J^^^ ^.J^.^^ ^^^^^ ^ 

grain support member 48 is in the gram support position, ^ ^ g ■ 

grain must pass over the metering roll 50 pnor to en.ermg f,,„ f^e grain thereby drying the grain, 

the transpor bm 80. When the gram support member 48 IS appreciated that the amount of moisture 

in the cleaning position grain bypasses under the metenng PP ^ ^^^^.^^ 

roll 50 and flows directly to the transport bin 80 from the ^^^.^^ ^.^^.^ the column 26, 

gram support member 48, . , , . A metering assembly 30 controls the amount of grain that 

When the grain dryer 10 is lull of grain (a.s shown in gjjj,^ discharge openings 46 defined in the bottom of 

FIGS, SB, SC, and 5D), the weight ot the grain trom the ,he grain columns 26. The control unit 130 receives plenum 

grain column 26 applies a downward force on the grain ^^^^^^^ temperature signal from the plenum chamber tem- 

support member 48 in the general direction ot arrow 119 pg^ature sensor 128 and grain moisture content signals from 

thereby preventing the gram support member 48 from rotat- ,1,^ moisture sensor 126 and generates a metering roll 

ing about the rod 116 in the general direcUon of arrow 118. ^j,,^^, ^1,;^.^ ^^^^^ ^^ rotational speed of the 
Thus, the weight of the grain in the grain column 26 biases 3^ metering roll 50, and thus the flow rate of grain through the 

the ^ain support member 48 into the grain support position. columns 26 

To move the grain support member 48 from the grain The relatively large width Dl of the discharge opening 46 

support position to the cleaning position, a handle 120 is allows a smooth flow of grain from the column 26 to the 

secured to the grain support member 48. Tb access the metering roll 50. In addition, the magnitude of the width Dl 
handle 120, an access opening 122 is defined in the outer 40 jarge enough to allow trash objects, such as corn cobs and 

surface of ihc grain dryer 10 (see FIG, 7A) which allows the gj^jj^g^ ,0 pggj f^om the column 26 to the metering roll 50. 

operator lo reach the handle 120 from the exterior of the Furthermore, ihe relatively large vane diameter VD of the 

grain dryer 10. To move the grain support member 48 from metering roll 50 helps assure that trash objects will not 

the grain support position to the cleaning position, an become lodged in the metering roll 50 as the grain is 
operator reaches through the access opening 122 and urges 45 advanced to the transport bin 80. 

the handle 120 in the general direction of arrow 124. js^ (he grain flows from the discharge opening 46 to the 
Referring again to FIG, 2, the grain dryer 10 further metering roll 50, the grain passes through a metering pas- 
includes a grain column temperature sensor 126, a plenum sage and over the presentation section 48A of the grain 
chamber temperature sensor 128, and a control unit 130. The support member 48. The presentation section 48A forms an 
grain column temperature sensor 126 runs through a number 50 angle B with a horizontal line. The magnitude of the angle 
of grain columns 26 and is operable to sense the temperature e accommodates the angle of repose of a quantity of grain 
of the grain in the columns 26 and generate a grain column (e.g. corn) exiting the discharge opening 46 of the grain 
temperature signal in response thereto. The plenum chamber column 26, and allows the grain to flow uniformly from 
temperature sensor 128 is positioned within the plenum column 26, This uniform flow of grain facilitates uniform 
chamber 28 and is operable to sense temperature of the air 55 drying of grain within grain dryer 10, 
in the plenum chamber 28 and generate a plenum chamber In addition to the sizing of the metering roll 50 and the 
temperature signal in response thereto. The control unit 130 discharge opening 46, the regulator member 52 also helps to 
is operable to receive the grain column temperature signal prevent trash objects from becoming jammed in the meter- 
and the plenum chamber temperature signal and make ing passage, near the metering roll 50. As the trash object 6r 



adjustments to the grain drying operation. co comes into contact with the metering roU 50, the trash object 

If the grain column temperature signal indicates that the 68 is advanced in the general direction of arrow 58 by the 

temperature of the grain in the columns 26 is too high, then metering roll 50 (shown in FIG. 5B). As the trash object 68 

Ihe control unit 130 can either (i) increase the rate at which advances in the general direction of arrow 58, the trash 

Ihe metering roll 50 rotates by increasing the speed of the object urges the regulator member 52 to move from the flow 

metering motor 60 thereby decreasing the amount of time 65 regulating pcsilion (shown in FIG. 5B) to the trash escape 

that the grain is exposed to the heated air from the plenum position (shown in FIG. 5C). When the regulator member 52 

chamber 28, or (ii) decrease the amount of heated air that the is in the trash escape position, the trash object 68 advances 
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around the vanes 56 of the metering roll 50 to the transport 
bin 80 (see FIG. 5D). From the lran.sport bin 80, grain as 
well the trash object 68 is advanced to the grain outlet 84 via 
the transport auger 82. 

Because of the large amount of heat produced by the 
heating unit 40, grain or trash objects in the grain column 26 
may begin to bum during a grain drying operation. When a 
fire is detected in the grain dryer 10, the grain in the column 
26 must be rapidly emptied to prevent damage to the grain 
dryer 10. To empty the grain from the column 26, the ] 
actuator 102 is rotated in the general direction of arrow 99 
about the axis 106 (see FIG. 7A). Rotation of the actuator 
102 in the general direction of arrow 99 moves the retaining 
portion 108 of the actuator 102 of contact with the beveled 
section 98 of the emergency door 92 thereby allowing the l 
emergency door 92 to rotate about the axis 96 in the general 
direction of arrow 99. As a result, grain exits the column 26 
via the exit opening 93. 

After the grain drying operation, grain must be emptied 
out of the grain dryer 10. Any grain remaining in the grain 2 
dryer 10 over an extended period of lime may rot or sprout 
which is undesirable. Because the grain presentation section 
48Ahas an angle of between zero and thirty degrees from 
the horizontal a small amount of residual grain 112 will 
remain on the grain support member 48 after a grain drying 2 
operation. To remove the residual grain 112 from the support 
member, an operator pushes the handle 120 in the general 
direction of arrow 124 (see FIG. 7A) which moves the grain 
support member 48 from the grain support position (shown 
in FIG. 8A) to the cleaning position (shown in FIG. 8B). In 3 
the cleaning position, the residual grain 112 flows under the 
metering roll 50 from the grain support member 48 to the 
transport bin 80. From the transport bin 80, the residual grain 
112 is advanced to the grain outlet 84 by the transport auger 
82. 3 

While the invention has been illustrated and described in 
detail in the drawings and foregoing description, such illus- 
tration and description is to be considered as exemplary and 
not restrictive in character, it being understood that only the 
preferred embodiment has been shown and described and 4i 
that all changes and modifications that come within the spirit 
of the invention are desired to be protected. 

For example, while the emergency release mechanism 90 
has been described in detail above and its design possesses 
many advantages, other designs of emergency release * 
mechanisms may be used in the grain dryer 10. For instance, 
another design of an emergency release mechanism which 
may be substituted for emergency release mechanism 90 
includes a slide member which is positionable to cover exit 
opening 93 during normal operation of the grain dryer 10. s( 
Thereafter, when it is desirable to rapidly empty grain from 
the grain columns 26, the slide member can be slid upwardly 
away from the exit opening 93 so as to allow the escape of 
grain through the exit opening 93. The slide member could 
include an upper flange portion which could be grasped by S! 
an operator of the grain dryer 10. Tlie slide member could be 
slidingly attached to an outer wall of the grain dryer 10 by 
a number of retainer guide members which would allow the 
slide member to be slidable between a closed positioned in 
which the slide member is positioned over the exit opening 6C 
93 and an open position in which the slide member is 
positioned away from the exit opening 93 so as to allow 
grain to advance through the exit opening 93. 

In addition, the grain support member 48 is described as 
having a handle 120 attached thereto as shown in FIGS. 8A 65 
and 815 which an operator would grasp by reaching through 
an opening defined in an outer wall of the grain dryer 10. 



While such an arrangement has numerous advantages, the 
grain support member may alternatively have a push rod 
coupled thereto in place of the handle 120. The push rod 
would be accessible to an operator by extending through a 
small hole defined in the outer wall of the grain dryer 10. 
When it is desirable for an operator to remove residual grain 
112 from the grain support member 48, the operator would 
push an outer end of the push rod toward the outer wall of 
the grain dryer 10 thereby causing the grain support member 
I 48 to pivot about the rod 116 so as to move tlie grain support 
member 48 from the grain support position (shown in FIG. 
8A) to the cleaning position (shown in FIG. 8B) in the 
general direction of arrow 118. 

Moreover, the flow regulator 52 is depicted in the figures 
(e.g. FIGS. 4 and 5) as having an ancillary weigh 74 attached 
thereto, and has many advantages thereby. However, it 
should be appreciated that the ancillary weight 74 may be 
eliminated if the flow regulator is made from a relatively 
thick piece of metal to provide increased weight to the flow 
regulator. This increased weight of the flow regulator 52 
would help cause the regulator member 52 to be maintained 
in the regulator position until a trash object 68 of sufScient 
size is able to urge the regulator member 52 from the flow 
regulating position to the trash escape pcsition. 

In addition, while the flow regulator 52 is oriented so as 
to define a plane which intersects a horizontal line to create 
an angle of about 30° and has many advantages thereby, the 
flow regulator may be oriented in other manners. For 
example, the flow regulator 52 may be oriented so as to 
define a plane which intersects a horizontal line to create an 
angle of about 45°. 

What is claimed is: 

1. A grain dryer, comprising: 

a grain column through which grain may flow, said grain 
column having a discharge opening; 

a metering roll positioned to contact grain advancing out 
of said discharge opening of said grain column; and 

a grain support member interposed between said metering 
roll and said discharge opening, said grain support 
member being movable between a grain support posi- 
tion and a cleaning position; and 

a transport bin positioned below said metering roll, 

wherein said grain support member directs grain flowing 
out of said discharge opening to said metering roll 
when said grain support member is positioned in said 
grain support position, and 

wherein said grain support member directs grain posi- 
tioned on said grain support member to advance under 
said metering luU and into said transport bin when said 
grain support member is positioned in said cleaning 
positioa 

2. Ilie grain dryer of claim 1, wherein when said grain 
support member is positioned in said grain support position: 

rotation of said metering roll causes grain flowing through 
said discharge opening to be advanced (i) over said 
grain support member, (ii) into contact with said meter- 
ing roll, (iii) over said metering roller, and (iv) into said 
transport bin. 

3. The grain dryer of claim 1, wherein: 

said grain column includes a lower column wall, and 
said grain support member extends from said lower 
column wall when said grain support member is posi- 
tioned in said grain support position. 

4. The grain dryer of claim 3, wherein: 

said grain support member includes a first end portion and 
a second end portion. 
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said first end portion of said grain support member is 
positioned in contact with said lower column wall when 
said grain support member is positioned in said grain 
support position, and 

said second end portion of said grain support member is ^ 
positioned under said metering roll when said grain 
support member is positioned in said grain support 
position. 

5. The grain dryer of claim 4, wherein said first end 
portion of said grain support member is spaced apart from 1" 
said lower column wall when said grain support member is 
positioned in said cleaning position. 

6. The grain dryer of claim 1, wherein: 

said metering roll includes a plurality of vanes, 

each of said plurality of vanes extends longitudinally 

along a length of said metering roll, and 
rotation of said metering roll causes grain advancing over 
said grain support member to become entrapped within 
a pair of adjacent vanes of said plurality of vanes when ^ 
said grain support member is positioned in said grain 
support position. 

7. The grain dryer of claim 5, wherein said grain column 
includes a lower discharge surface, an upper discharge 
surface, a left lateral sidewall, and a riglit lateral sidewall 
which collectively define said discharge opening. 

8. The grain dryer of claim 7, wherein: 

said discharge opening possesses a substantially rectan- 
gular shape, 

said lower dischaige surface and said U|)per discharge 30 

surface define a width W of said dischaige opening, 
said left lateral sidewall and said right lateral sidewall 

define a length L of said discharge opening, 
said width W is substantially uniform along said length L 

of said discharge opening, and •'^ 
said length L is substantially uniform along said width W 

of said discharge opening. 

9. The grain dryer of claim 1, wherein said metering roll 
is spaced apart from said discharge opening. 

10. The grain diyer of claim 1, wherein said grain support 
member pivots between said grain support position and said 
cleaning position. 

11. The grain dryer of claim 1, wherein: 

when said grain support member is positioned in said 
grain support position, said grain support member is 
positioned at a first orientation relative to said metering 
roll in which grain supported on said grain support 
member is presented to said metering roll at a location 
which allows said metering roll to meter said grain to 
said transport bin, and 

when said grain support member is positioned in said 
cleaning position, said grain support member is posi- 
tioned at a second orientation relative to said metering 
roll in which grain located on said grain support jj 
member is caused to slide off said grain support 
member, under said metering roll, and into said trans- 
port bin. 

12. The grain dryer of claim 1, wherein: 

said metering roll is positioned over a downstream portion ^ 
of said grain support member when said grain support 
member is positioned in said grain support position, 

said downstream portion of said grain support member is 
moved away from said metering roll when said grain 65 
support member is moved from said grain support 
position to said cleaning position. 
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13. The grain dryer of claim 12, wherein: 

when said grain support member is moved f roin said grain 
support position to said cleaning position, grain sup- 
ported on said grain support member slides off said 
grain support member, under said metering roll, and 
into said transport bin. 

14. The grain dryer of claim 13, wherein: 

when said grain support member is positioned in said 
grain support position, grain supported on said grain 
support member is presented to said metering roll at a 
location which allows said metering roll to meter said 
grain to said transport bin. 

15. An apparatus for controlling grain flow within a grain 
dryer, comprising: 

a grain column through which grain may flow, said grain 
column having a discharge opening; 

a metering roll positioned to contact grain advancing out 
of said discharge opening of said grain column; and 

a grain support member which is movable between a grain 
support position and a cleaning position; 

wherein when said grain support member is positioned in 
said grain support position, said grain support member 
directs grain flowing out of said discharge opening to 
said metering roll so that rotaticn of said metering roll 
causes grain to be transported from a first side of said 
metering loU to a second side of said metering roll over 
said metering roll, and 

wherein when said grain support member is positioned in 
said cleaning position, said grain support member 
directs grain positioned on said grain support member 
to advance under said metering roll. 

16. The apparatus of claim 15, further comprising a 
transport bin, wherein: 

when said grain support member is positioned in said 
cleaning position, said grain support member directs 
grain positioned on said grain support member to 
advance into said transport bin. 

17. The apparatus of claim 15, wliereia 

said grain column includes a lower column wall, and 
said grain support member extends from said lower 
column wall when said grain support member is posi- 
tioned in said grain support position. 

18. The apparatus of claim 17, wherein: 

said grain support member includes a first end portion and 
a second end portion, 

said first end portion of said grain support member is 
positioned in contact with said lower column wall when 
said grain support member is positioned in said grain 
support position, and 

said .second end portion of said grain support member is 
positioned under said metering roll when said grain 
support member is positioned in said grain support 

19. The apparatus of claim 18, wherein said first end 
portion of said grain support member is spaced apart from 
said lower column wall when said grain support member is 
positioned in said cleaning position. 

20. The apparatus of claim 15, wherein: 

said metering roll includes a plurality of vanes, 

each of said plurality of vanes extends longitudinally 

along a length of said metering roll, and 
rotation of said metering roll causes grain advancing over 
said grain support member to become entrapped within 
a pair of adjacent vanes of said plurality of vanes when 
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said grain support member is positioned in said grain 
support position. 

21. The apparatus of claim 19, wherein said grain column 
includes a lower discharge surface, an upper discharge 
surface, a left lateral sidewall, and a right lateral sidewall 5 
which collectively define said discharge opening. 

22. The apparatus of claim 21, wherein: 

.said discharge opening possesses a substantially rectan- 
gular shape, 

said lower discharge surface and said upper discharge ^° 

surface define a width W of said discharge opening, 
said left lateral sidewall and said right lateral sidewall 

define a length L of said discharge opening, 
said width W is substantially uniform along said length L is 

of said discharge opening, and 
said length Lis substantially uniform along said width W 

of said discharge opening. 

23. The apparatus of claim 15, wherein said metering roll 

is spaced apart from said discharge opening. 20 

24. The apparatus of claim 15, wherein said grain support 
njember pivots between said grain support position and said 
cleaning position. 

25. The apparatus of claim 15, wherein: 

when said grain support member is positioned in said ^5 
grain support position, said grain support member is 
positioned at a first orientation relative to said metering 
roll in which grain supported on said grain support 
member is presented to said metering roll at a location 
which allows said metering roll to meter said grain to ^° 
said transport bin, and 



when said grain support member is positioned in said 
cleaning position, said grain support member is posi- 
tioned at a second orientation relative to said metering 
roll in which grain located on said grain support 
member is caused to slide off said grain support 
member, under said metering roll, and into said trans- 

26. The apparatus of claim 15, wherein: 

said metering roll is positioned over a downstream portion 
of said grain support member when said grain support 
member is positioned in said grain support position, 
and 

said downstream portion of said grain support member is 
moved away from said metering roll when said grain 
support member is moved from said grain support 
position to said cleaning position. 

27. The apparatus of claim 26, wherein: 

when said grain support member is moved from said grain 
support position to said cleaning position, grain sup- 
ported on said grain support member slides off said 
grain support member, under said metering roll, and 
info said transport bin. 

28. The apparatus of claim 27, wherein: 

when said grain support member is positioned in said 
grain support position, grain supported on said grain 
support member is presented to said metering roll at a 
location which allows said metering roll to meter said 
grain to said transport bin. 
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